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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production method for 
semiconductor device with which the embedding defect of W does not 
occur when forming a TiN film in the contact hole of a high aspect ratio 
by a CVD method using organometallic materials. 
SOLUTION: A Ti film 15 for covering the inside of a contact hole 14 
formed on an insulating film 13 on a Si wafer 1 1 is deposited and a TiN 
film 16 is deposited on the Ti film by the CVD method using organic 
titanium materials. After the quality of the TiN film is improved by 
exposing the surface of the TiN film under plasma, a W film 1 1 3 is 
deposited by a CVD method using WF6 and SiH4. The thickness of a 
titanium-nitride film to be deposited at once is made equal to or less 
than the value with which the moisture to be taken in when exposed to 
the atmosphere can be suppressed, and the desired thickness can be 
obtained by a plurality of process cycles. Otherwise, WF6 is supplied 
before SiH4 or flow ratio of WF6/SiH4 is made into 1.2 to 1.8 and the 
initialcore of W is formed tight. 




LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAj.aOoqDA41 5022985P1 .htm 



2005/11/09 



Searching PAJ 2/2 v 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAj.aOoqDA41 5022985P1 .htm 



2005/11/09 



(19)B*a#HF/f (JP) (12) Q ^ if£p fj^ & ^ (A) (H)ftiffflII&f3!## 

#^2003-22985 
(P2003-22985A) 

(43)&BBB ¥J^154plfl24B (2003. 1.24) 

issijia^ f i f-73-r(#*) 

HO 1L 21/285 C 4 K 0 3 0 

301 301R4M104 

C2 3C 16/14 5F033 
16/34 

HO 1L 21/90 C 

rams mj&m<?mn ol (^ u m 



(21)ttiBJ## 


#H2001 -2091 27( P2001 -209127) 


(71) {USA 


000005821 










(22) mis h 


¥£134? 7 £ 10 B (2001. 7. 10) 




















*Rtfnj*rfc*^i3U006#iffi 1ST*3& 
















#ffl HUM 








xmmnmij&tmim&m arras 














(74)«aiA 


110000040 








##3iiK!fcA«il*3 ■ £M7> 



















(54) [gao^*] #»*se©«ia*^«fc^©«ia«« 



(57) 

s i ms. 1 1 ±<zate»«i 1 3 \z.m$.zfo 

U #f&^* >«feffiV *fcC VDtfeK:,!: "9 T i untie 
T1NH16 %±Btf-5o T i NKOSfflSr^Xvl^ 
^LTT i Nffl|ro3SSr*ff ofc«, WF 6 t S i H 4 £ 

ffi-z>mi 1 ?-* >m<mm$:. ®<Dttssmc& v&v 

4 ? MC£Vffim<rmW-Z'&Z>o Sfctt, WF 6 £S i 

w$ri. 2~i. 8 1 lt, w<r>mm&mizMifrf 

5. 



(51) IntCl.' 
HO 1L 21/285 

C2 3C 16/14 
16/34 
HO 1L 21/768 




1 

m&m i ] ->y => y^Lh<Dwmmmz.rmt^^ 
^hm&mtzjM (a) 
tfriE->y ^m^\zmmm&mm-z>J3Mi (b) t, 

*—>\-%W4$tz>T.n (c) t, 

*>WLkicc mm z^/vtimk3-z>m*mm-z> 10 

JM (e) 

m) zmsi-ziM (f) t, 

HI (f) <*>8H^ iti&Mffi$gfficJ:*)*Mk*>' 

>?*T>m&mt*z3m. (g) 

is (e) x'im\mmr^msmt^>mmw- 

«*»«wwT?*5j»*OTaRjeu 20 
is(e) a^zce (f) »xs^^/^MamtTo 

s ^ t &tmt -rzm&m i tesc^^ftSBcoist^r 

>mvWm%. 1 IM ;?/Wc 05n mOT<t U 
2-9-^^/K^ftT'5~7nmO|aai-r5-^^#m 30 

j^vm^m-^iM. (a) t, 

mm^v ^m^zmmzmmtziM (b) 

*-;u«r5^ (c) 

*^*mm-z>iM. id) t. 

*>mjdz'pte<thc mm ttumxcf-z^m 40 

as) sr^-rsis (f) t, 

JM (f) Itf^vlf j&Rftlc: J: 9 Ajfcfb* v 

>y*^i^tmm-z>JM (g) t^m, 

m (g) T-f3u itmx^kf^y^T-^mtt; > 

iE^b?^ >WLk\cf v ^7 >^#«IK£&-tc^ L 50 



#RB 2003-22985 
2 

^hm&l&ffrtZJM (a) 

Sfn5v-y=iv»K±ic^^^^±w^ifi (b) 

?>m*imm-zJM (d) t, 

^ vi^hic^ < 1 1, c ^-A,^b^^ >m 

^ItWt-SIfS (e) 

m) zmz-tziM (f) 

(f) vm^, fcmm&j$mtecz.v)Kmw> 

^v^^mcvmt^-jM ( g ) t«r<»Xs 

IS (g) tfi. BfflS'>y3^£K<^Btc^^^ 
Mfttt^Srl. 2~i. 8(CK£LT, fifM-fb^v 

[ft*il6] IS (e) *5j;t>Ifl (f) &m-<0?- 

^■^^x-m^vxn^x 1a (a) , im (e) , 1 

S (f) ia^XKJM (g) *X^-C»bTff5^i: 

zmkt-t zmxm 1 ~ 5 <w >-r^^ 1 rsci^w^ 

[f!f*rl 7 ] -> y 3 ^SSJ:c09M^(cra^b=i^ 
/Wh«Sr^^rf-5ia (a) 

*-^zms$tz>jLm (c) t. 
t^mtmitfziM (a) 

itm^mtfrnmcx ^^m-^i^^m^xm^ 
*i/Wkt\~'pte<ti>c mm) ^/utcmt^>m 
zmmtzim (e) t, 

i-^is (f) tzm*., 

is (f) xix nm^mt^^^^tmm^y^ 
^yx^m&mm-z^^ftxmmi/!) 

[f^*^8] im (d) % 1M (e) fci^lS 



(3) 

3 

( f ) ftjs^f TjgMsLT^ ?zt *i<mt-fz>mim 
imxm 9 ] mssm&-9 «r h ? ^-^ ^ 

/UT >T*fc5 - £ 5:#ilS:i:-r5ft*iI 1 ~ 8 (D 

10] *J < y tmz. «fc 9 

&j>tt < t hmtt.frzmt-tzm, 2 commt , 10 
itmmsjmmc «t 9 * >mzmittzm 3 

Dft#9 1 1 1 9 f ciBte»^^Bco$^3£ 

SfFtB^iroj56^tt, SSltf*^*!"^ fNEffil 20 

mzm 1 (dm&v >-'<ft\cmttfc^yx-?}mm(om 

<mm^ WRrtfcJB 1 ©iHr^ i , Affiggg 1 
<Wr^rt»OWt^l<WWR^fc, |IWES5l©»q 30 
iWt«f5il©iE^ HfJl5^2(D^^> 

mja <ttM*ffiof6 2 <£>#>y§:Ap t > iuian 2 
IBS 2 (ZrtHBdSSfrrsSS 2 ©sMWt *tu 

mrte^3^j*flss{i, m3(DM^^^<t, mem 3 

JIW»HW-SS»f5»20«Hi:, SuiBgg3tf>Se^-t v 40 
' <Wftzm 3 <z#»n t s MIEIS 3 co*^^-r v/^c 



#H 2003-22985 
4 

^V/<lcK{tfc^fflcom50^2»AP^s MIE^5 
[000 1] 

fe*5io^(DSaissi-MU waters* *v 

[000 2] 

(s i) W&r-<r>^9 >? hm\^>^^>- (w) 7° 

>- (TiN) BJSrJ^f5B58-tt» ^f^^y^ 
<^ffiti.fdb^)^Bi5Scft (cvd) ife*fflv^r.tiis- 

[0003] j^t. ^xmm&gm e> 

rbws. in 9 f*e^ijtc*3(t %^wmw.<Dm&rM. 

iwMtL-tzcvDm mr, Mo-cvDfetie-r) ^ 

«t 9 T i NJBSrfiSWb^ C VDiSa 0 ^ ^^x^ 
v (W) KSrfiSffltbTa^iJ' hJh— /t-rtfrJffliWZ^ 

[0 0 0 4] *-f, [219 (a) ->!)ny 
(S i) SK4 l_h^n/VUh->y-y--Y K4 2£r?lM 

4 45rJ^rr5c -ttf>gk HI 9 (b) tc*fj:5^ w 

i) 145 %?gs!c1-S 0 

[0005] 09 (c) ic^Ti 5 rF7^f 
x-^f/V7?yf^y (TDMAT) 5rfflV>fcCVD 
?fetCj;i9T iNBi4 6*10nmi«|t^-S o r©S&, 
3 ^ h /U4 4 COTMIS^lO^ 6 n m*6^tf--5o 
Sfc, TDMATSK^tT i Nl4 6<Df$m&ftl 

(dx\ TiNBi4 6(cfi^ (c) as^stt-a^s. ft 

o-C^<7)f*. HI 9 (d) [C^cf-J;5^ TiNBl4 6C0 
^ffi*. *Sft?asl«Wf^**^ (H 2 ) *3j;Uf^ 

(n 2 ) \c£z>-7°7^4 7\z.mmi-z>» zom. 

[0 0 0 6] i!ktC s 09 (e) (C^-TJ;5^ S i 
4l*^SagK«t9Si?)Wbfc«'tW!C{=4RS8) , 6 5 

o°ct:-3 o?jmm<vmmzmz-% a *<wk, 09 

(f) i^-T<t5l^ ±iE<OT i Nfll4 6/T il45 
T-t^3g^^rt^*S»_h(c s w-cvDj$fti^j:i9WM 
S-?F^t"5o -¥rWd«t!9. = h*;— /V4 4f*3lcW 
^4 1 3cOS«>j2^<.?rffV\ 09 (g) (c^J;5(c, 



5 

[0 0 0 7] £Lt<D£ o MO-CVDMffl^TT 
iNl4 6Sra^^ h*— 7W 4 {c3fg«Lfc*3\ C 

X/<5/^fe&Ut607KhA*/^^yv?$:#U T i N^4 

[0008] _kii!<£>W-C VDj&KiCfcV vf, W8&<K 

msmtism-ch <9 . wm%<rmm-\mt& ms. 

■Z(7M;<Df$&m£. (H 2 lC<t5il7c) fC3oV^TW«EfcB: 
•tirf. IfeSirLT^^^ h*— /W4 4rt(r.wS:SfeiA 
tfr^ffijfc-fs h^<D^f^^{co^ 10 

•So t**<75W-CVD^eTi4, T i Nl4 6/T i JH 
4 5(D^»l£l$£!cgL SiSE4 1^-CVDit 
McAZtmm^ SiiHi7;^y (Ar) *±b 
L.tc*-^VTtfX<D%Mm,q>T\ 3&To r r t^hWc+T 

0 r r ^^T^n^tlS. ^<75fL *9]ffl^<£>l^£- 

wm-z^tzmtLx, @9 (f) 

•=e/ v^V (S i Ht) 4 1 0i^#gl (3 0 s c cmf 

1 5#) A^fb^V^^V- (WF 6 ) 4 
9 £ S i H 4 4 1 O^W^^-^^^ZMX (S i H 4 

StE) lt, w^jdw^4 i \ mm&&tf}t l-cs o 20 

nm«t5, ^cOB§COWF 6 tS i H^ODfiftitt, ^tb 
-€•'^3 0sccmtl5scc mTfc5„ ^VXk, El 9 
(g) (C^f WF 6 4 9tH 2 4 1 2 i-5 (H 2 

4 4JW14 1 3T*lfeiAtfc 
[0009] 

(CWBI4 1 3m££hfo^b\^o?£mm.*E\^tz < , EP 30 

<75 <fc 5 IC N TDMATcOSS^fT'T i Nl4 6 tf>J$)I£- 

WTDMATW^i LT(»7y*=7 (NH 3 ) b* 
^(rBS^ttSi tiCj^Tk^ (H 2 0) 73^(^*9 i£ 

[0 0 10] ^©Se, T i Ni4 8_h(CW-CVDj5)tft 

T i Nl4 8lC-g-mfc7K5K>^^/4^CSfcfelC s 
W^S^4 1 lzW^tvf, W^oT, 40 

[0 0 11] ^^('OVVT, H®^*Sr®C^-r 
3 0 Ell O&iLHEIl lfi, $a^iJI-*3(t-5CVD-T 
i Nil7)>ib£*#*fl: (TDSM) Wtm^^L 

[0012] hi i ott, t i Nmrnm^^x-^mm 

epoGDT i TlfcfiT i Nj#jg^ 7Kg£K.O ? 

N2#ia^cJ;5iS ! ^Sr^t-ofc»^lcoV^^H-o El 50 



#Hfi 2003-22985 
6 

1 0<75_ha(C^$^5.a 1 ?^ T 
it^LT^tl^:*4a^6 0%i:^4 0%(c|gMt-?)*\ * 
SSc «t 19 T i NfflSroe^sfrfctfu T i NfSJR&KBW 

[0013] El 1 1 ii, ^yX^timtf&Btf&j&ib * 

N^^-^^rf,, Ell KO_hSS^^n5ii»J, Hft^ 
S£*D;t-5 T i Nmt>>b<DNH 3 kH 2 0<DRt3fxmL 

ix mmmtimvxtih^^M}2o%tM}8 o%s- 

S&ffiSiCj; <9 T i NM^ffilcSfctUTV^Tk^ (3 0 
57k# (4 o o°C»?3g£) 

[0014] Mi-, ^ (Dm^mm&m, utm&^ ?k 
mtzzttfT 1 N<Dmp\zjk5tf>sm'Q&&ixz>ffimb 

[0015] Lto55 0 -c, «t 5 «i«T i Nlfe 

i utffli/ ^ b . m?m nm&o. 3 5 » m^r 

0>J§£\ W-CVD^S^W>?33SBK<Z»E^8FSfci*ft , > 
Ts *m^T?fc5WF 6 i:S iH^\ WCD^SI4>tcS 

i msmm&tt r 1 1 <t 9 430 

tot, T±ffi^L-C^^^SlE^'i^*L^V^5}-(c 
«W^5^fi-y-f N 09 (g) (C^T ± 5 /jCffifeii^S; 

[00 16] 3(^Wf4, ±Etf5H!H4«*-C*Sixfc'b 

?FML7cT i NliSES:ffi*St LTfflV^»^f^fcft5 N 
W-CVDfiKStci5fflJt>j^M*l40[fi]±SrEI9, «Sl 

W7)^mwicit.^Lfcw7 0 7 y<mi&i&&iimr 

ZZ.b$;3&)b1-5>o 
[00 17] 

[SHH&«l»tf5fc»©^S] *^(c#5^lo^ 

iK.=*'ifrym&j®&fr%jm (a) b, ~>»=3>ms± 
iomigs&*mrzTm (b) b. tmmicrmt=»< 



7 

?>mzwmr sxm u> t. fcmm&fmmcx 
vim^?^mzm^^x^*i^mi\z.c (mm) ^ 
Ajzm\^?>m*mitf%jM (e) 

^?>mzs-§nvz>'pfj;< kt>c mm) z^it^?>- 
m^h'mm-ztJM (o t, xm (f) <om^ 
tmmf&Bkmz x 9 +m\L? y^fy^; y£ 
fflv ^xmt^? >WLh\c * v^t- ^m&mm-z xm 
(g) tzmz-Zo ^mos&zwfct sfcfetc, xm 

( e ) X'im\mmr^mdmt^>nfnm^^ * 10 

'>&<&3J¥£WTl-f££U XS (e) a^xm 

(f) ©xs^^yu^^iHitTo-c, mmt-tzwrn- 

[0 0 18] Z\<nffif$!,ZXfU1Z. TDMATcO^iftC 
J^^LfcTiNil^MS^ffl^-C^ W-CVD 

WIC t^LfcW7°7 ^«StT5 r. <t a«£ 0 

[0019] ±.mnimwmm<D^m.\z.^^x, = 

©HD?^ HH^/uSfcO 5nm£TFi:U 21M^ 
vl-Og-fbT? 5 ~ 7 n m<75|Eia <h-T 5 - <ktf W* LV \ 
[0020] #36IEK:« Z>m 2 cO#^#:gB©$££*fe 
tt. jglO^SHcfcttSIDS (a) ~Xm (g) <t[H« 

oxm&m, xm (g) -a*, ■jsmc&^yxf-v* 

[0021] *wn\m z>m3 cn^m-mmnm&jfe 
i% mi<D3m\£3srtz>JM (a) ~xm (g) mm 
iDiMzmx.. xm (g) xix i/yaystRtf^ffit 

MH*tl. 2~i. 8»=JS^UT, »t?*>iUb 
it^fi vfiEXlc^ y^r^W^- £ »i: 

t*5o 40 
[0 0 2 2] XIEV ^-rn^v75§^t^ffi(Ciol/ >T, Xfl 
(e) *3ir>Xm (f) ^P-Ofty-'^T«LT 

fr<>\ xm (d) % xm (e) , 3(f) *3it>xm 

( g ) -eastt l-c*t 5 r. t aw* u \ 

[0 0 2 3] *^(c^sig4ro^^e<o$sfei^ 
lis ^SfeX^0T^S^tcrSfb=^^ 

fiSci-5Xm (a) VS&X(C^^?r 
5Xm (b) l6^^X^b^^h*t-j*f-5 3 
h*- frZmtf-ZJM (c) ^<y^jSHt 
± 9 3 V* ? h *-yH*l Sr*SBH-5^ >m%m$tt 5 50 



2003-22985 

8 

xm (d) ^b¥tt»lf^»cJ:9«SI^^>*m 
ZmttfZJM (e) ^b^W^a^ftfetc:J;t3A^ 

-fb^v^^^i^-y ^-y^m^^xmtf-9>m±ic 
^v^r>i*W5IS (f) t^dxSo xm 
(f) -owl, ^*fb^ yy^f y i^y ->7 y5r v y = 

[0 0 2 4] rwfl|figtCj;tU^ TDMATCC^^fC 
J: 9i#»LfcT i NM^#Jl(CfflV^T>b, W-CVD 

[0025] ^<D^m-t^m.(o^m\c}s\ t ^x, xm 
(d) % xm (e) *3ii>*xm (f) tnss«rcasau 

[0 0 2 6] *7c, WX^VN-rH^^^gB^iSt 

[0 0 2 7] *tC, *^(-#-5^»^BcO^^B 
tt, ^°-y^)feicJ;9^^^±t*r^l^i55(^ 

^b^^e^&ic «t 9 c (K*) *^^b^ 

he (mm) &mttz>M2<Dfflmk. mt^>m 
zimi,tz^imfc&n^ximm-tz>m&m. 

m3<vf$mMk, mi<Df®m., m2<Dtfffim, mm 
msxxm 3 <vm&m&8ttzm!ffi^ktt 

[0 0 2 8] Z.<Dffif&\CX&h, TDMATCO^A?fC 

[0029] Xte<?>^#:gBW$a^BlCfcV NT»* 
b<(4, SgKDj^Mi, tRKOJGS^l'^i:, ^1 

<m$s^f-r ^ ^rtf^ttfc^^ y^-y^hi:, IB i © 

■y >-/ <\cmtft.m i p t > m 1 <dm^^ w ^ 

^ttfc/'yi'^fflcO^iro^^AP.hs ^lt0S3S^ 
■r ^ <ft\z.m-ttz7°7 x-v&mmoyMl l <o*ffii s % l 

2coj3j<^(± % £ 2 aK&?--r SfS2roJEg^.r 
y^^TOtfc^lco-iHr^i, mi<r>V~t?°2<sH\z. 

WLrttdm i (DitM» fc s i <o*psa«w«cS8i*t-5Sg 

1 roWSi: , £ 2 coKS^-t ^<lcWtfcJB 2 <£>#tcn 



(6) 

9 

2 <D%mmm\'W0tt-z>m 2 <Dm^.t . m 3 <rm&-*? 
^<\mntzm 3 <D&mn t.'mz nn& j r ^tcia 

y-^^'^mxj^e / i/7 >m cogi 3 <r>j) 

jg 5 ©^«\g $ 5 vmm3-^ >s<\a$m-z> o 

[00 3 0] 

[00 3 1] *-f, 01 (a) ic^rt-j;9[c s h?^ 

iiii«u hMf$mc=2svi>h~>v y- 

4 m 1 2 *mm-z>» s isei i_hion*s»ii 3* 

1. 4^mW5„ ^tf)«13lt zmUr^m 

(s i o 2 ) sfi^H4*s^#au«y vssanzifefbSSjs^ 
^jsfe«ria»t-5 t fdct 9 , mm 1 3 t-BB pgo. 3 30 

5 ai m^T©^ h 1 4 frffitftr -5„ &tc, 
Hli (b) ic^-TJ;?^ jept>t?a*ttWcT/i'drv 

(A r ) -^H 2 *fflV j/^v^cj; fjay^h 
*-/H 4j£gpc0M?#Kb* : fTofc^ m^CD*'^* 
feffl V vt T i M 1 5 £ 2 0 n m±flsfff- 5 a 

[0 0 3 2] jj&vi* El (c) C^ti?}^ CVD 
i <9 TDMATW4t LTfflV^T. T i Nil 6 

(C % TDMAT<?5i?!^tc: X <9 T i NfflS 1 6 ^j5eH-f5 40 

cot-, c <am*\zrt6m t r v^-ra^^vo ^„ 

-£<0&, Ell (d) fc^rt\fc5»C, TiN!l6*H 2 

<tT:/*-T£Bfe£L.-CT i Nil 8{CSfcftf*5. -co 
®3\ T i Nil 8ttlf--Y^/U^cU 3nm^lU 
2 1M * /Mft 9 igf r i (Cj; 9 ^§f"C 6 n mft^c bfcc 

[0033] S iSfcgl l^r^^^fJttJU 50 



2003-22985 

10 

-^com, 01 (e) lC>Tft\fc 5 »C % Nz^K-tW-*^ 

x 6 5 ot:T-3 omyfmmzft'itz.m, s i stsi 1 

[0034] »nT\ 01 (f) ~ (g) IC^Vf-i? 
W-CVD/SS^rffVX =i>^^ h*— /H 4(CW 
^Srffifciitf. r COW- C VD^cOffM^#i-oV ^ 
Pb<t^-T5o *"fS i£fil 1*4 5 0°Ct0t-^ 
— ±"C*B^U ^-T ^^rtcOlJffl^Sr 30Torrl^ 

jssk (wt. wmt&r) zimtztcwc, wf 

6 1 95r^L-t2»AU *<01. 5^iCS iH 4 l 1 
0^Ai~S o ^COH#, WF 6 C0Mcfifi4 0 seem, 
S i H4<75-Kc4{42 7 s c c mX*&>Z> 0 -C0WF 6 1 9 t 
S i HUl 1 OtOStt; (S i H 4 il5c) ^<fc«3*DW^l 1 
1 SrT^i: LT 5 0nmW5. ^com, WF 6 1 9 
tH 2 l 1 2COSK: (H 2 i!5E) (C«fc9W^l 13*2 0 
Onmtt^r •SrirtCj;!?, h*— /H 4*W 
Mil 3T?ffii«a*W^9^SrJK*f Sc 
[00 3 5] Till 5 Zmm'ZlMA^bVm 1 1 3 

cix<i. will 3 *JtW-SBfr(cT i NffiSi 

i^m-Cs T i Nil 6{C^4tb57te»fti«SJ!JDU-CL 

[0036] ±MUfc^ 1 <^K&g«|08gt*&t «tH 

[0037] 1 com^X-foZ. MO-CVD&iC 

iSTiNlcoS^fW'oV^^-rSo tsa^'JT-tt, 
T i Nig* 1 Onm« d£g —^7 — CO^ip W -> h°— 

i m&.mtmmmtz>T i mmm-z * 1 w 

tc<0 5nmOT^£U, 2 f^CO^fiX 5 ~ 7 

ffiiJMT-cOT i NflH¥f4, J^3~4nmCO$aSi:>fc5 0 

[0038] 03(^ TiNKcOSP^t^X-vftHlSr 
Jg$^V^ i Nli^COJ^f^fi (H z O) [COVNTCO 
X— ^**^„ r.co0d>^>^*=>5 «t 5(C T i N^COI? 
£ iflfctf^fil-OV ^T(*^IHiiDCO|»^^5fc ij , t i N 
D¥255i^p-t-5i:, fl^^*45if^^ w<DS»Wi*#tt 

VtetLtiZfrfrM-mffiZiriZ. *:<rM^ w-cvd 

i Nil 8frbBWxtm!k-t?>Zbl&t&\ 

[0 0 3 9] T iNKl 8roffl8¥*a*3BEU 



11 

(^-r<t5l' % T i NMI¥/5 s 3~4nm<7>iEiaT*3V^ 

5 0 T i NHS<75ff $z)S4 nmSrSx.5>tifrii2ti<7>il*?N T 
i Nffl&^tfa&ff* (H 2 0) jMHJjL S*WMi4*tei* 

\Zfj:Z>ks T iN'mDmmkl,X(D s W-CVD« 
[0 0 4 0] i^K, ^2cO*f4 : T*fc5, W-CVDftl: 

-cKw-f So t£*0>m±» wm<^m\^m^x 

tea*, ^wtcssvvrtt, WF 6 ^5feic^^>-/<rt^ 

A-fSc rco^(cov^, ?—* ^xmm 

5= 

[0041] 0 5 (c s Si n l \z3ti-Z>WFe<rMA#'{ 20 
[0042] z.oMfrhtt>*Z>£o\^ WF 6 £i#jy. 

h*— /H*3lc:fctt5WF 6 £S i H 4 Ofc£ffi64S#MflL 

l^T, J*tfeftSH ! -^£VWF 6 Wu iHRi£8»ss i H 4 
tttt^LTSV\ [iPflcWALfc*^ S i ¥U<D^ 

■So 

[00 4 3] %Z(ryWrX^, W-CVDffi(C 

fc^S^^^M3iST-oWr4^x^#A*lcov >T 40 

wits, t^^mi, w-cvDfifc8ow« 

■S^ Itf^t'fcSWFgi: S i H^iffcfi^rWeti, 
3 0~4 0 s c cmi 1 0~1 5 s c cm-Cft^^t 
^ALTV^\ *S»HEiS^Ttts WF 6 tS i H 4 <75 
fitiA&^tftAfkh?, 6~4 4 s c cmi 2 4~3 0 sec 
m<D|aati-5c BP*>, ft>-^^)*At5WF 6 / 

s i H+cDimzmmL-xi. 2-1. stuscs 

i H 4 cD^Sr 2 0 s c c mRiii:i"5) 0 dCOSlCOV^ 

[0 0 4 4] BI6*3otuq2l7tc:, ^l/s<-~m^A1rZ>S 50 
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i Ht i WF 6 <Dfi»£^fb£-ttfc^0X a V* * h * 

^-r o rfrk^Eia^^SJ:?^ WF 6 /S i¥U<D 
Jfc^SU 0 s c cm/ 3 0 s c c m<DWritizMh$]MM 

Tfig&Sr^Tofcir^^ WFe/Si^W^ (3 6 
~4 4 s c cm) / (2 4~3 0 seem) VyffifflfoX 

[0 0 4 5] itl^LT, ^<DitmX>0WF 6 ^< 
iALfe^ WF 6 ^s im&iTfyfVXWSm 

XV Si H4«r#<i*AUM§^ iiPJ^S i H*0>#£ 

SHul^ WF 6 cS i H^SttBfTKTSU 7*f? 

[ 0 0 4 6 ] AM Ufc <fc 5 (-s itlibCD^**3a-Cb 

i^<\ W-CVDjTgfttCjoV^TWHil 1 3teffiV\ffi«>& 

[0047] eg 2 (Dmmm) *m\<om 2 <z> 

[0 0 4 8] S-fs 02 (a) iZJrrfl:?^ h=7>"J 
1. 4»mimtf%» -^^812 3tt, 

^-fjf (s i o 2 ) , Bftv^i^^mRt/y v^jpr^ 

3^P^0. 35/im£lT03^^h*-^24S 

[0 0 4 9] ZfeV^ ^^TSffiaW^Ar^HzSrffl 

Zfti-fc-Wl, mpti&F>*s<y#m*m^XT \ 12 5 a 
5r2 0nmJt?tt-So iJk^ C VDffildi TDMAT 
SrJ^-t L-TfflV i N^2 5 b * 6 nm^U, 
(T i N/T i ) 2 5 &ffiffcrZo Til25a 

iEOJ: TDMAT<Df|^?(Cj; (J T i NBI2 5 b 

[0050] #cvn?, S iStS2 iSr^4'tc:Si«3ttl 

5. -^<^s SiStS2 1lC N 2 «a«tf>fC*»^6 
5 0°C-C3 0«W^»«Ha*JfeU^, Si»S2 1^S 

[00 5 1] 02 (b) ~ (d) lC^rTJ;5lC s 

W-CVD^ScBrSr^frVX ay^ h*;— yU2 4*WBS2 
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[0 0 5 2] £i\ 02 (b) \Z.7rrf&5\^ W-CV 
DfifeftSrff 5l!tr^ SiSR21 v^rtKIRAL 
fcgHc, 4 5 o°C<75fc— ±-cABIftU ^■■r^^rtro 

VTJfXb LTAr J $>H 2 £fflV^5„ ClcDB^ S i StS 
2 l£O?g^i^4 4 0°C(Cj:#-r5o t©lt, f+y^ 

«U fi4mTo r rt'feSo 
[0 0 5 3] JfcVvC, HI 2 (c) [C^rtXoi', W-C 10 

WF 6 2 6 a *5<fct>*S i H 4 2 6 b ZWm\zMA-tZ> 0 £. 
C>B#, WF 6 2 6 a (DffiAte4 Osccm, S 1H426 
bffyffiAttl 0 s c cmT*&>5= ^cOWF 6 2 6aiS 

1 H4 2 6 b<DS)S (S i H 4 il7n) (Cfc tj „ «8H&2 7 
^TJffii: LT5 0 nm«|St5 0 

[0 0 5 4] 02 (d) \ZJM~£ 0 (d, WF 6 

28 a £H 2 2 8 b©SfS (H 2 a5u> tC«t!3, WIBI2 9 
^2 0 0nmitWf-5o ^tUcj;t? N 9 Y^—fr 

2 4 SrWjjH 2 9 Tffiftii*, 9 ^^Mt^o 20 

[0055] jt&uyg 2 <Dmffim<n9mJrmc±t% 

fit W- C VDj&K£fT 5 ^^5t-f* S i 2 
1 £4 5 0°Ct-^bT 53JRP^fW*f 5<©T?s 4»fc 
<irfcTiNl25b ld-^S^57K^i^-r5o Lfc 
iiot, W-CVDfijcfif5fc*ICS i®g2 l^OSft 
^h/tt., &jf£*-bfcT i NBI2 5 bj4»k;fc£fiDflfctf* 
d^tt-5iitt/j:v\ r^ii^ib, w-cvdj&K 

Ts WF 6 2 6 atJit/S i 1^2 6 b <^|r]B#|C^ALT 
\>Wm 2 7 (DS6fttt3S V WC, W12 9 ttj«V 30 

[0056] Jfcfc, 2 5 Srfltefct-ST il25a 

^tf-5XfSA^W^2 9 5ritWt-5ias-t?{4, J( 
ffif "Ciifift LTtf ?ii iSJfF* U \ Wffi? 2 9 

Sr*fffltt-5M»yifiafS2 5 ^fH^ST i Ni25b4 

X, TiNl2 5 bic^in^j^^iWmi.X 5 

[0 0 5 7] (^3«03U^^) *^WC0^3<75 
Hte^ffitC*3(f5i|^#^ecDMi^«t-oV^. 0 40 
8 Z&m LteflS 

[0 0 5 8] 08(r*3V>T. 3 2WSBaia^C*>«?, 

4, 3s*.xm3<o&B&3 6i> s G!mzti 

[0 0 5 9] *§a<K^3 2{4, J&f-YWks M£. 
«!D 3 1, &*Xfr"-}rBy?& (j&ffiflJ) 3 7&{§X. 50 
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<5<> 

[006 0] 3&ltf>J#WS3 3fik M*/l-T- 

fc^T i mzmm-zmmzw^o zntzwcm 1 

[00 6 1] m2»^^3 4i4, TDMAT<Df^| 

*mo- c vDffl; i 0, Ti Nf&z&mtzm 

2£<t, v^l'Kttfc^faP, *3J:i>*tdma 

T\ Hz^^mcNz^^APi:, Hgg^rW^rtfc: 

[0062] W6&££.3 5 ^^^IPH^^T'S 

js*m-xub*mk.z>* 

[0 0 6 3] ^3»J55cBi^3 6(4, W-CVDfetdj; 19 
b. *Hr7*to\cmt1t}}[$m<OK~-?—b. 

[0064] «Ti^ ±mmmm.*m\, *njm&& 

[0 0 6 5] 3^^h*-;^tt5SiSg 
(BK%e-f) iSo— Koy^ OSAftD 3 1l;t-7h 

3 2 ?rSfi LT, fm\zm 1 «i5!M3 3 \ZMX^ 
S i StE±»-T i B&jSfififfii*H5. ^ro^l(7)^M^3 

[006 6] S iM4*^K^^3 2^S*L 

T!B2<C^S3 4fC«A$tU TDMAT(OS^?Sr 
fflV^ytMO-CVDfefcJ; 9, S i £K-B=flfiifJ!i: L 
XT i Nffl64SfigBi$tu5. HDft^<^ 
_h|5T i NBKrH 2 Rtm 2 ^J:S^ , 7X-^fC«»LT» 

[oo67]ifkic. s imm-mgmgm.3 2%m&iv 

^ l t I -e*I^$^5 t> ieofcftc, H 2 0-^NH3^e9;tf;*/!iS 
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£</\ 

[00 6 8] -klES i £KfdKggg£^3 2%m 

slt, m3<offflm3 6\mA$r^ w-cvomc 

■Z<D&. S i Sffif2Jt£tt8a^3 2 SrSS LT, d— K 
[0069] ilE^Sag^at- T i ^>J^ic 

mott i NmDmmtLX'tm^xmmi'&s io 

[0070] 20 

^^^tvSTK^-coSSrWK-^ScD-C-, w-c 

[01] *^»^10HS©P^('*5tt5#«»^fi 

[02] ^^(DB2<D^Bfmtcmi^mmm 30 
[03] t i Nrnmtmjj^mnrmzffrtm 

[04] T i Nfl»¥^«»#tt^P^^^r0 

[05] ^ ? v Ma$rt%wm<m»mtM 

[06] 3 V* * h ^-/KCfctt&W^f^i&ttfi 
TTO2j?hA*^u S '^Btt-3 % S i H 4 ^»->fji--5 
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[07] /Mc*Jtt S4PK«K03^feKffi 

[08] 7mn<Dn3<ommm\ttvz>mmm 
[09] i&&dw^7 y*wtm~%mm$m<n>wk 

[0 1 0] ~77X-*?%m<&gmz.£.Z>T i NAI^CD 
[011] m380y&MzZ.Z>T i NJKS^eOflfctf;* 

11,21,41 S iW&L 

1 2, 2 2, 4 2 ^sWbi/})y-s( K 

1 3, 2 3, 4 3 i&Slg! 

1 4, 2 4, 4 4 ^y^^ h*— 

1 5, 45 T i JH- 

16,46 i: t>7k#«rSt?T i NB1 

17, 4 7 Hzdoitl^z^^^ 

1 8, 4 8 &W£fttcT i NJI 
19,49 WF 6 

110, 410 Sift, 

in, 411 mm 

112,412 H 2 
113, 4 13 Wl 

2 5 (T i N/T i ) 
2 6 WFeXI/S i H 4 

27 mm 

2 8 H 2 

2 9 Wi 

3 1 (SfcMflD 

32 m^mm 

3 3 fglcDj&lg^ 
3 4 Jg2<7>J55<Sim 

3 5 mo&g. 

3 6 m3<Dmm 

3 7 p-Ko^t (j^mfio 



(1 0) 



!&m 2003-22985 



[01] [02] 





(1 1) 



ftffl 2003-22985 



[05] [06] 




— IJU U_U I.U A.V 



[07] [08] 




(1 2) 



mm 2003-22985 



[09] 




(1 3) 



ftffl 2003-22985 



[010] 



u 

^1 



O 

CM 

X 




0 O O O CD 

1 i 1 i i 



s g e 




ii 




r< K 
JP- . ,rv 



0 o o o o 

1 5 § I I 

«i * N n 



( a n-8> A||8uaiu| 



(1 4) 

mi i] 



#M 2003-22985 



NHS (M/za17) 



H2Q (M/2=1C) 



1.4E-09 
1.2E-09 
1.0E-09 
S.OE-10 
6.OE-10 
4.OE-10 
2.DE-1Q 
O.OE+00 



c 
2 



100 200 300 400 300 600 




100 200 300 403 500 600 



1 



1.4E-09 
1.2E-09 
l.C&O* 
S.0&1D 
6.0E-10 
4.QE-10 
2.0E.1O 
O.0E+OO 



100 200 300 400 300 600 




(72)^p^# sum n 



F 9 — J* ( 



r) 4K030 M04 M06 Mil AA16 AA17 
BA18 BA20 BA38 BB12 CA04 
DA01 FA10 HA01 JA01 KA49 
LA15 

4M104 AA01 BB14 BB20 CC01 DD08 
DD16 DD19 DD22 DD37 DD43 
DD44 DIMS FF22 HH15 

5F033 JJ18 JJ19 JJ33 KK01 KK25 
NN06 NN07 PP02 PP04 PP06 
PP09 PP11 PP15 PP33 QQ09 
QQ10 QQ11 QQ37 QQ92 RR04 
RR15 WW02 XX02 XX09 



